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Hi Y¥ Je have come toa showdown 
now when the buyer looks for 

the actual value in what he buys— 

not “represented” value. And in 
this showdown Hyatt Bearings 
stand the acid test. “There never 
was, and never will be, any infla- 
tion to Hyatt value. There is no 
need for it. Hyatts have proved 


their value as standard equipment 
in the great majority of tractors 
and implements. They never need 
adjustment during the life of the 
implement in which they func- 
tion. : 


-HYATT ROLLER BEARING COMPANY 


Tractor Bearings Division, Chicago Industrial Bearings Division, New York 
Motor Bearings Division, Detroit _ Pacific Coast Office, San Francisco, Cal. 


HYAT 
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ANY of the features now embraced in the subject of 
agricultural engineering have found employment in 
the art since early times. In a large measure the applica- 
tion of engineering to agriculture has increased with the ad- 
vance of the industry, and in many instances it has been the 
primary cause of epoch-making progress. But as a recog- 
nized branch of agricultural teaching its organization is re- 
latively recent, and as a subject of investigation it hasnot yet 
become widely established. In the latter respect it may be 
said to have lagged behind several related branches which are 
hardly of less fundamental importance. 

The development of implements, machinery, and me- 
chanical power to make man’s efforts more effective and more 
productive is one of the most prominent features in progress; 
a better structure and more effective building and storage 
facilities are everywhere a mark of such progress. Add to 
these features the application of water to the soil where and 
when needed, its removal where present in excess, the sub- 
duing of land otherwise unfit for cultivation, and the pro- 
vision of the facilities of the modern country home, and it 
will be evident what a large part agricultural engineering 
plays in the process of gaining and exercising dominion over 
the earth. 

In recent years this branch has been steadily making its 
way, first as a teaching subject, then as a service branch, and 
gradually taking its place in the field of investigation. This 
latter development is not only logical, but is one of the 
features which at the present time are deserving of special 
encouragement. There can be no question that the purely 
mechanical and rule-of-thumb methods which have been 
followed need to be subjected to the same rigid scrutiny that 
other branches of farming have received. That the oppor- 
tunity is open hardly needs argument. It is already recog- 
nized that tools and implements built and operated without 
mechanical or mathematical precision often embody undesir- 
able features such as lost motion, wasted energy, or lack of 
durability or reliability, and in some cases are not fully 
adapted to the needs sought. Indeed these ends are them- 
selves not always clearly understood. Building and storage 
structures planned and erected without consideration for 
warmth, light, ventilation, to say nothing of strength and 
durability, have proved uneconomical and inadequate. They 
do not take account of the advances which science has 
taught in the storage of crops, the housing of stock, and the 
care of dairy animals. Thus in order to keep abreast of the 
times it has become necessary to seek out and apply engin- 
eering principles in the development of the mechanical, elec- 
trical, hydraulic, and other engineering processes involved in 
modern farming, and to adapt these to the modern teaching 
of agricultural science. 

*An_ editorial by R. W.. Trullinger, reprinted from “Experiment 


Station Record,” published by the United States Department of Agri- 
culture, Vol. 45, No.2, August, 1921. 


In the beginning of agricultural engineering old and well- 
established engineering principles were naturally applied as 
far as possible, but it soon developed that the problems of 
agriculture requiring engineering treatment are more or 
less specialized. They present conditions and requirements 
which are of a special nature, which have to be taken into 
account. This brings out the advantage of the agricultural 
outlook and contact, and at the same time it presents the 
opportunity for investigation immediately adapted to the 
situation. Certain of the engineering principles and formulas 
originally used are found to need intelligent modification or 
development, and again new facts and special information 


must be established to meet the requirements in many special 
cases. 


TRUE RESEARCH RARE IN AGRICULTURAL ENGINEERING 


While considerable progress has been made in providing 
a broad background and to some extent in the formulation 
of purely agricultural-engineering principles, the develop- 
ment of inquiry along advanced lines has been relatively 
limited, and there is a feeling among some that this branch 
has not kept pace with the rapid advance in other branches 
of agricultural science. It is undoubtedly true that, from the 
nature of the situation, considerable of the activity in agri- 
cultural engineering has consisted of teaching, extension, and 
expert service, rather than a searching after and disclosing of 
new information. The fact that there is a demand for the 
former is proof that at least some of the latter should be 
developed, to lead the way and stimulate gradual advance- 
ment in the subject.’ This will require opportunity—not only 
facilities, but time and freedom and a sustaining support 
which will encourage and give protection. Manifestly in a 
new subject like this various types of activity will be needed, 
just as they have been in horticulture and agronomy and 
other branches. It will be useful to make comparative trials, 
to apply known facts and piinciples in designing appliances 
and structures, to employ the skill and judgment of the en- 
gineer in a variety of ways to matters which have a bearing 
on agriculture; but without losing sight of the agricultural 
connection or purpose, a certain amount of investigation or 
carefully considered research will be a means of growth and 
enable rank to be taken with other departments of agricul- 
tural science. 


A survey of the project lists of the experiment stations 
shows a relatively small number of projects in the field of 


engineering. The majority of these are rather elementary, re- 


lating to design of structures, comparisons of implements or 
methods, surveys for engineering enterprises, and the like. 
There is no intention, of course, to disparage any of these, 
but the record shows very few projects of actual research 
grade. As a matter of fact, no project in agricultural engin- 
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eering has ever been submitted for the Adams fund, a fact 
which, although it does not necessarily indicate the absence 
of such projects, suggests that the field has attracted but 
little attention. 


Research is often used in a rather loose and broad sense. 
It may very properly be reserved for types of effort which, 
besides being systematic aim at something more than com- 
parisons, involving originality in procedure or in the end pro- 
duct, and as a rule resulting in facts rather than in material 
things. It is well to maintain these distinctions in agricul- 
tural engineering. Standards, of course, advance with the 
progress of the subject, and what is recognized as research at 
one stage will lack the essential qualities at a later stage be- 
cause of the progress which others have made. It will be 
well to recognize research in agricultural engineering as the 
pursuit of knowledge having a basis in science, not merely 
the means of testing or perfecting a particular mechanical de- 
vice. It aims to consider all the factors and principles in- 
volved and the purpose sought to be accomplished, as well 
as the mechanical ingenuity involved in the product. It must 
naturally take into account the purpose which is to be ac- 
complished by the appliance or operation, and this often 
brings engineering research into intimate relation with other 
branches of agricultural science. Progress is the watchword 
of research, and research is the basis of advancement of any 
branch of pure or applied science. Unless agricultural en- 
gineering can be developed as a research subject, it will lag 
behind, will borrow its fundamentals from physics, chemis- 
try, agronomy, and other branches, and will be in danger of 
remaining largely a service department occupied with the 
application and adaptation of what is known and its teach- 
ing. To secure a certain degree of independence and to grow 
of its own effort, the subject ought to have the elements of 
growth within itself, and these need to be visualized and set 
in motion by leaders in that field. 


The formation of the American Society of Agricultural 
Engineers was a recognition of the position this subject has 
attained and the need of organized means for advancement. 
It has given a decided impetus to investigation in that line 
and has tended toward the development of methods and the 
setting up of standards. 


For several years the Society has had a research commit- 
tee which has been engaged in determination of the status of 
scientific information, the analysis of needs for research, 
and the formulation of methods of procedure in the plan and 
execution of specific projects. This study has developed a 
considerable record of inquiry extending back for a quarter 
of a century, from which has been derived a considerable part 
of the basic facts and principles upon which present know- 
ledge of agricultural engineering rests. Some of the hydraulic 
formulas used in irrigation and drainage are illustrations of 
the results of this work, and it is also reflected in the de- 
velopment of certain farm machinery and other appliances. 


DETERMINATION OF RESEARCHES NEEDED 


The study has also disclosed a large amount of simple 
testing and experimentation resulting in data for the most 
part of rather limited application and less permanent value. 
This is particularly true in the case of certain matters re- 
lating to rural sanitation, and in the farm-machinery field 
much of the experimentation has been of relatively limited 
fundamental character in proportion to the importance of the 
subject and the opportunity offered. It is found that too 
often such work has apparently lacked definiteness of plan 
and fundamental aim, or has been conducted to meet a super- 
ficial need rather than to derive broad general facts. The 
character and the paucity of the work in some directions, it 
is believed, has tended to retard the progress of agricultural 
engineering as a teaching subject and along applied lines. 
One important feature in the development of investiga- 


| 


AGRICULTURAL ENGINEERING 


Vol. 2, No. 12 


tion in such a subject is a survey of the field in order to de- 
termine the most desirable lines along which investigation 
should be conducted at the present time and to provide bases 
from which to operate. Such a survey naturally deals largely 
with the available scientific information and the technical and 
economic conditions involved. It thus opens up avenues for 
profitable inquiry and directs attention to the types of prob- 
lems and the character of work especially needed. 

This the research committee of the Society, working in 
connection with the college section of that organization, has 
for some time been engaged in, and hasbrought forwardsome 
fifty specific lines along which investigation and experiment 
are deemed desirable. The subjects embraced include all of 
the main bianches of agricultural engineering and have been 
selected as the most pressing and the most representative of 
agricultural interests throughout the United States. The 
work of the committee has not only established the need of 
determining underlying facts and principles in a number of 
lines and establishing the influence of prevailing conditions, 
many of which are now more or less speculative in character, 
but it has pointed to the importance of planning and execut- 
ing projects with a definite aim in each instance. . 


EVOLUTION OF THEORY VS. EMPIRICAL DEVELOPMENT 


Inquiry in this subject, as in all others, must be pianned 
and conducted with vision and understanding of the real 
nature of the problem to be solved. Unless this is done the 
end sought may not be a profitable one or the work may be 
of purely tentative value. For example, it would be well nigh 
useless to derive a formula for a plow moldboard until it was 
scientifically clear what a moldboard was designed to accom- 
push in a given soil or for a certain purpose. The purpose 
sought to be accomplished is the proper starting point in de- 
signing, perfecting, or testing an implement; but it will be 
recognized that it is a point frequently neglected, with the 
result that the planning is faulty and the results give diver- 
gence of opinion. There is a profitable field for study of the 
theoretical basis of plowing, and such a study would involve 
a group of several agricultural specialties. 

The complex nature of the problems in agricultural en- 
gineering emphasizes the need of the same broad preparation 
and inculcation of the research spirit which prevail in other 
lines of advanced inquiry. There is need in that subject of 
understanding which rests on principles and the relation of 
conditions, as well as the requirement of facts and skill and 
ingenuity. In the training of agricultural engineers stress is 
naturally laid on ability to do things, to apply rules, to be 
resourceful in meeting specific conditions effectively. Atten- 
tion is less rarely given to training in the acquisition of 
knowledge which is new, in questioning the reason for a pro- 
cess, or raising a doubt as to an empirical fact. The dif- 
ference between experience and sound practical judgment 
on the one hand, and investigation directed toward the 
establishment of new scientific facts or a better understand- 
ing of principles and relationships on the other, is as great 
in agricultural engineering as it is in agronomy or animal 
feeding; and the development of the proper attitude is as 
essential to success in engineering research as it is in any 
other branch of scientific or technical inquiry. 

The requirements for successful investigation are some- 
what different from those of engineering practice. The plan- 
ning and execution of scientific inquiry calls for the exer- 
cise of vision, the knowledge of the means of solving scien- 
tific problems, and the spirit which demands to know the 
meaning of the fact as well as the bare fact itself. Hence 

the individual engaged in the planning and execution of re- 
search in agricultural engineering needs not only to be 
trained in engineering matters but to be trained in research, 
its methods and spirit as well; he needs to have both the time 
and the patience for his investigations to make them thor- 
ough and searching. 
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The strengthening of investigation in this field will call 
for the formulation in their research aspects of some of the 
things which need to be done. If there are problems to be 
solved which depend on more fundamental inquiry, on the 
development of methods which will give more trustworthy 
or more intimate knowledge of the facts and conditions in- 
volved, it should be possible to formulate these so that they 
will stand out with force, and thus to open up the field. The 
setting forth of the real nature of the questions which come 
to the engineer will serve to illustrate best of all the essen- 
tial features involved in scientific inquiry and will prepare 
the way for leadership in developing the field. Some of these 
problems will be so broad in their fundamental character that 
they will require the help of specialists in other lines, and 
will thus lead to cooperation; in this the engineer need not 
play an incidental part, but ought to be able to contribute 
something which none of the other specialists can. 


The American Society of Agricultural Engineers has a 
highly useful function in guiding and stimulating inquiry and 
‘n paving the way for cooperation. It represents a viewpoint 
which should serve to bring out important questions likely 
to be overlooked by specialists in other branches. It can 
emphasize the importance of engineering being taken into 
account in connection with various other problems of a com- 
prehensive nature. Already the Society is attempting to 
establish better cooperative relations between federal and 
state agencies, between institutions in different states, and 
between the agencies within individual states which 
have common interests in agricultural-engineering questions. 
On the basis of topics which its survey has shown to be im- 
portant it will develop plans of procedure which will be sub- 
jected to the critical scrutiny of its committees and of the 
Society as a whole. Such an organized effort as this is of no 
small interest to the agricultural experiment stations, many 
of whom are represented in the Society, and it will likewise 
be of much interest to station directors in setting forth the 
field and the desirability of development in that line of in- 
quiry. 

The provision thus far made for investigation in agricul- 
tural engineering at most of the experiment stations is re- 
latively small. In the majority of cases the engineers are 
largely engaged in teaching and extension work, or in design- 
ing structures or plans to meet the needs of applicants. The 
actual experimental work occupies a rather subordinate posi- 
tion in spite of the fact that both the teaching and extension 
work depend largely upon the results of research for their 
progress and development. The result is that the engineer 
does not have the opportunity and is not always given the 
encouragement for digging deep and supplying an increasing- 
ly broad and strong foundation for his specialty. This may 
sometimes be due to his own inclinations or preferences and 
sometimes to the conditions under which he works, but until 
both the need and the ability are shown for more fundamen- 
tal investigation in engineering support may be relatively 
slow to materialize. 


There is undoubtedly opportunity and need for a type of 
study which will go beyond comparisons, will attempt to 
trace the true relation between conditions and results, will 
make engineering as applied to agriculture less empirical and 
rest it in a larger measure upon facts and principles which it 
is itself helping to establish. It is recognized, of course, that 
for a time at least much of the work of the agricultural en- 
gineer must of necessity be of rather elementary nature and 
immediately practical aim, and will rest in considerable 
measure upon his general information, mechanical ability, 
and practical qualities. But if this specialty is to grow it 
must be through research which is searching and severe and 
the department must not be exclusively a teachingand service 
department or restricted wholly to practical affairs. 
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This will require that agricultural engineers be given the 
same consideration as other branches of agriculture in the 
provision of funds and facilities. Both men and opportunity 
will need to be provided. In general, perhaps, the specially 
trained personnel will not be forthcoming until the opportuni- 
ty presents an attractive field. In some instances it may be 
necessary to train men in part, or to adapt specialists to this 
field in order to work out certain types of problems. The 


opportunity for leadership both in planning and in execution 
would seem to be a large one. 


Handling Quicksand in a Well 


Epitor AGRICULTURAL ENGINEERING: 


WOULD like to get in touch with members of the Society 

for information as to the best way of handling quicksand 
in a well. There are different kinds of quicksand but my 
problem is the handling of ordinary quicksand in both a 
drilled well and a dug well. In the drilled well I expect the 
best way is to drive the casing on through the quicksand, but 
in some cases this is not the practical thing to do. Theoreti- 
cally, I believe the proper thing is to put in some gravel on 
the bottom and then on top of that finer gravel, gradually 
working up until fine sand is on the top, the idea being to 
keep the quicksand down by giving a multitude of openings 
for the water to work up, the weight of the sand and gravel 
to serve as pressure on the bed of quicksand to keep it from 
flowing in. 

L. F. BEERS 

Larror’s Nore: Members of the Society who have had experience in 
handling quicksand in wells are requested to send the Secretary what 
information they have on this subject. In addition to sending such 
information on to Mr. Beers the Secretary would like to have it also 


for the reference files of the Society. Prompt attention to furnishing 
the desired information will be appreciated. 


Preserving Fence Posts 


N THE annual report of the Iowa agricultural experiment 
station for the year ending June 30, 1920, the results of 
experiments in the preservative treatment of fence posts are 
briefly given. In 1905 twenty experimental fence lines were 
set in various counties of the state in cooperation with farm 
owners. Posts cut from the common Iowa woods were used. 
The species set included willow, cottonwood, soft maple, 
basswood, box elder, ash, butternut, and others, which were 
treated with creosote by the “open tank” method. After 
fifteen years of service in fence lines, a large percentage of 
these cresoted posts are sound and give evidence of being 
able to withstand decay for an additional number of years. 
The same timbers when used without creosote treatment last 
only from three to five years. The results indicate the de- 
sirability of using the inferior soft woods of the state for 
fencing purposes. The experiments also demonstrate the 
great saving which may be effected in creosoting white cedar 
and other posts shipped in from other states. Approximate- 
ly 25,000,000 fence posts are used annually in Iowa. If 
creosoted posts were used entirely, the annual consumption 
of posts in the state would be reduced to 10,000,000 or 
12,000,000. 


Effect of Spacing Drilled Rows on Yields 


HE Iowa agricultural experiment station reports that 
five years results in comparing different distances of 
spacing drilled rows in seeding oats show that, as an average, 
oats drilled in rows six and eight inches apart have given a 
yield of approximately three bushels more than when the rows 
were spaced four inches apart. 
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Picric Acid as an Agricultural Explosive 


By John Swenehart - 


Mem. A.S.A.E. Associate Professor of Agricultural Engineering, 
In Charge of Land Clearing, University of Wisconsin 


ICRIC acid (tri nitro phenol) is one of the explosives 

which was left when the armistice was signed and which 
has since been declared surplus by the War Department and 
turned over to the United States Department of Agriculture 
to be distributed through the various state agencies for land 
clearing purposes. On account of its comparative insensi- 
tiveness, disruptive properties, melting point, and other 
properties, it was particularly desirable for war purposes. 
In order to put this surplus material to productive peace time 
use the United States Bureau of Mines, the land clearing 
section of the college of agriculture at the University of Wis- 
consin, and U. S. Bureau of Public Roads conducted experi- 
ments and investigatiors. Laboratory and chemical tests 
were made by the Bureau of Mines, and the field and prac- 
tical tests were made by the University of Wiscons'n. 


Picric acid is a fine, yellow, crystalline powder. Dry 
picric acid is very fine and free running. The picric has a 
very disagreeable, bitter taste, and when moist stains the 
skin a yellow color. It is slightly soluble in cold water and 
a little more so in hot water. 


Much of the explosive turned over by the War Depart- 
ment contains ten per cent or more of water which has been 
added to comply with War Department specifications. This 
wet material is entirely insensitive to shock even from de- 
tonating caps. 


Removal of moisture is the first operation in the prepara- 
tion of picric for use as an agricultural explosive. When all 
of the moisture is removed, the material is too dusty for 
economical cartridging operations on a commercial scale. It 
is necessary to eliminate the hazard from dustiness and at 
the same time not desensitize the material. Investigations 
at the University of Wisconsin showed that two per cent of 
water left in the material relieved the dust hazard and made 
it possible to cartridge the picric acid on a commercial scale. 
Two per cent moisture reduces the sensitivencss of the picric 
acid to some extent but detonation is practically complete 
if No. 8 blasting cap is used. A one per cent moisture con- 
tent was not sufficient to allay the dust and three per cent 
moisture or more made the explosive difficult or impossible 
to detonate with ordinary mearis. 


Picric acid dries out in air to one or two-tenths of one 
per cent moisture in a very'short time. No matter how much 
moisture was left in the material and when cartridging was 
very carefully done, the moisture content would decrease. A 
mixture containing three per cert water was found to contain 
two to two-and-one-half per cent moisture after less than 
twenty-four hours. Within a week, this three per cent 
moisture would often be reduced to one or one-and-one-half 
per cent. When the picric acid was packed in unparaffined 
paper shells, the moisture content was found to go down 
rapidly even when the filled cartridges were immediately 
paraffined after filling. It was possible, in cartridging oper- 
ations where a good grade of paper was used for the shells to 
cartridge the picric acid in. undipped shells with the picric 
acid containing much more moisture than would be usable 
in the finished product. Picric acid containing three to four 
per cent moisture when cartridged in undipped shells, was 
dried to contain about two per cent. The picric acid is not 
hydroscopic and does not normally absorb water. 


Cartridges of picric acid used in the field tests were made 
cf scventy-pound manila wrapping paper. The shells were 


dipped before filling in paraffin and again after filling. The 
finished cartridge was approximately 114 inches in diameter 
and eight inches long, weighing approximately 6 to 6% 
ounces. Standard commercial detonating caps, both electric 
and common, were used in the trials. The picric acid was 
checked against Grade III TNT to determine approximate 
strength. 


Picric acid detonates with a distinct ball of fire visible 
by daylight when the explosion is in the epen air. The 
smoke is dark gray in color when detonation is complete. 
When explosion is incomplete, a yellowish or greenish 
colored smoke occurs which apparently contains unexploded 
picric acid. 

A mixture of one per cent ordinary light automobile 
lubricating oil with the air dry picric acid was found to give 
results approximately the same as were obtained with two 
per cent moisture. The oil effectively allays the dust and the 
picric acid containing one per cent oil could be detcnated 
completely with No. 8 caps. However, as water can be 
safely used, it is cheaper and more economical to leave the 
moisture in the material rather than entirely dry it and 
add the oil. 

Picric acid as compared with dynamite is more insensi- 
tive both to detonation and outside shock. Picric acid passes 
the standard pendulum friction tests of the Bureau of Mines 
using the steel shce. This is a more severe test than any 
ordinary field condition common to stump blasting. Two per 
cent moisture added to picric acid renders the material en- 
tirely unaffected by 30-caliber Remington high power rifle 
bullets at from 50 to 60 feet. Dry picric acid can be ex- 
pleded at 50 feet with this rifle. 


Picric acid burns about as readily as TNT. It burns 
quietly without explosion in small quantities. Regular 
cartridges placed on the ground in the open burned in 8 to 
12 minutes each. It is ignited with difficulty. Burning or- 
dinary fuse laced through the cartridges did not ignite picric 
acid. The common practice of lacing fuse in priming may 
be safely done. Even damaged fuse failed to ignite this ex- 
plosive when laced through cartridges. 

Moisture encountered in ordinary land clearing opera- 
tions was found to have no more effect on picric acid than 
on ordinary dynamite used. The determining factor in 
moisture seems to be the quality of the cartridging work 


TABLE I—DETONATION oF Picric AcID 


Condition Size Car- 
of Picric Acid tridge Place 


Detonation 


Dry (—0.5%) | 50z. Air Complete 
Dry (—0.5%) 5oz. Air Complete 


Grey smoke 
Grey smoke 


1% water 6 oz. Air Complete 


) i , | Grey smoke 
1% water 60z. Air Compete 


Grey smoke 


2% water 60z. Air Complete 
2% water 60z. Air Complete 
2% water 6Goz. Air Inecmplete 


Grey smoke 
Grey smoke 
Creen smoke 


3% water 6 oz. Air Complete 
3% water 6 oz. Air Incomplete 
3% water 607. Air Incomplete 


Grey smoke 
Green smoke 
Creen smoke 


7% 0z. Air No detonation 
7’. oz. Air Incomplete 


2 i Green smoke 
7% oz Air Incomp'ete 


Creen smoke 


> lubricating oil 60z. Air Comp'ete 
lubricating oi! 6 ez. Air Complete 


Grey smoke 
Grey smoke 
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December, 1921 


TABLE II—Motsture RESISTANCE 


Length Condition No. 
PLACE of Time of Material of Cap Resul 

Wet soil. Water 1imin.to ar en 

in bore hole ...... 16hrs. 2% water 8 Complete 
Sloppy soil. 

Edge of crater..... 2thrs. 1% water 8 Complete 
Sleppy soil. 

Edge of crater..... 2it hrs. 2% water 8 Incomplete 
Sloppy soil. 

Edge of crater..... 21 hrs. 3% water 8 No detonation 
Water in bore hole.. 1 hr. 2¢% water 8 Complete 


All cartridges were double paraflined and s‘it so as to pack 
firm!y in bottom of hole. 


done and the thoroughness of the paraffining operation. 
Picric acid is less affected by water than ingredients of dyna- 
mite. Table II shows results under different moisture con- 
ditions in the soil. Cartridges unbroken and left in sloppy, 
wet soil for twenty-four hours have apparently perfect de- 
tonation. Cartridges lit from end to end three or four times 
and thoroughly tamped into bore holes in moist soil, were 
unaffected on being left over night. ; 

Dry picric acid apparently repelled moisture to some ex- 
tent. After water has actually been introduced and mixed 
with the picric acid, it was found that the effect of water in 
the bore hole was much more pronounced. The nature of the 
picric acid in giving off water under ordinary conditions 
means that it is seldom that operations will be carried on 
with material containing more than one per cent of moisture. 

According to the report from the Bureau of Mines, vari- 
ous temperatures which would be encountered in agricui- 
tural work have no effect on dry picric acid. As a further 
test, picric acid containing two per cent moisture was placed 
in a freezing mixture of ice and salt until a temperature of 
six degrees above zero (Fahrenheit) was reached. Thes2 
cartridges were immediately fired in the open and also in the 
ground with no apparent effect from the low temperature. 

According to the Bureau of Mines investigations and the 
long experience of Dr. Munroe, picric acid has no bad phy- 
siological effects, either in connection with the handling of 
the raw material by absorption through the hands or from 
the dust. In these tests the picric acid was handled both 
dry and moist by seven different men, by some of them 
daily from three to six weeks, and no physiological effect was 
apparent. Yellow stains un hands and body through con- 
tact with picric acid disappear in a few days without ill 
effect. The fumes from explosion, while containirg con- 
siderable carbon monoxide and other gases, disappea 
quickly and need not be a factor of importance in the han- 
dling of picric acid. The question was raised as to the effect 
of moist picric acid on metals, particularly in the soil, as 
picric acid, iron, and calcium compounds are known to form 
dangerous compounds with these substances. In order to 
get extremely favorable conditions for formation of these 
picrates, twenty-five per cent of lime freshly s'acked was 
added to the soil and moisture added to make a wet mud. 
Cartridges were left in this mixture for twenty-four 
hours. A sympathetic sensitive test at the end of this 
time revealed no increase in sensitiveness as a resit 
of the contact between the lime soils and picric acid 
containing two per cent moisture. The same trial wes mate 
using twenty-five per cent of iron dust from an emery wheel 
with no increase in sensitiveness. It appears from these re- 
sults that any picrates which may have been formed were 
desensitized from the water which was taken up in contact 
with the wet soil which permitted their formation. On ac- 
count of the extreme conditions under which these tests were 
formed, it is thought that under the ordinary soil conditions 
with limited quantity of the iron and calcium contained, that 
no dangerous picrate would be formed without the moisture 
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entirely drowning it. Hundreds of loads in moist soils con- 
taining both iron and lime substantiated the conclusion that 


dangerous compounds were not formed in agricultural 
practice. 


Sound white pine stumps were deemed most des‘rable 
for tests of explosives on account of their being more readily 
measured and compared. Stumps were selected on different 
The clay soil 
was a superior red clay containing high iron content but low 
in lime. The sandy soil is similar to the usual light soil, con- 
taining but little clay but sufficiently productive for agricul- 
tural use. Table III shows results of a fewofthesetria’s. The 
trials show that the picric acid is about thirty to forty percent 
stronger than ordinary dynamite used for stump work. As 
compared with TNT it is approximately equal in strength, 
perhaps the picric acid has a little bit the advantage in 
strength considering the great many trials. Action of picric 
acid is not as s!ow as low grade dynamite. It is more like 
the 40 or 50 per cent straight nitro-glycerine dynamites. 
This means that it is as desirable for stump removal as low 
grade dynamites. In stump removal a cheap dynamite of 
sow action is most desirable. The two per cent mo’sture 
which was added to the picric acid for eas> in cart-idging 
s>ems to reduce the speed of the explosive and makes the re- 
sult even better than is the case with the dry material which 
is extremely shattering. 

This high shattering effect makes the picric acid a de- 
sirable explosive for mud-capping or bull-dosing rock. The 
explesive is placed against the rock and a large layer of 
heavy mud is placed on top to give the explosive a chance to 
act. Obvious!y a quick-acting explosive is more desirable 
for this work. 

The insensitiveness of picric acid makes it undesirable as 
an explosive for ditch work because it requires a cap or de- 
tonator in each charge. In order to get effective work, an 
electric blasting machine and electric caps are necessary. 
This cap being more expensive increases the cost very ma- 
terially. Propagated blasting cannot be practiced. 

Due to the insensitiveness of the picric acid it is also ad- 
visable in any work, either ditching, rock work, or stumping, 
to have the picric acid charge bunched as much as possible. 
Full effectiveness is not secured from a charge placed in a 
long rarrow kore hole with one detonator. 

Particular mention is made of the last column in Table 
III which is ounces per square inch of cross section area of 


TABLE I1I—Stump Removat Wiru Picric Acip 


Oz. Per 
sq. in. 
Cross 
Sturp AD Cap or SOIL Section 
No. Size’ Oz. Condition Primer Kind Condition of Stump 
21 3f 20 P' 1¢¢ water 1—8 Clay Moist .022 
25 33 20 P 1% water 1-—8 Clay Moist 023 
30 33 21P 1° water 1—8 Clay Moist 028 
af 48 11P 1% water 1—-8 Clay Moist 023 
a) SHY 31 P 1% water 1—8 Clay Moi-t 022 
it 31 is P 16% water 1--8 Sand Moist 
15 37 61P 1% water 1 Sand Moist 


2 33 P 2% water 1-8 Clay Moist 
37 37 36 P 2¢¢ water 1—8 Cay Moist 
39 32 28 P 20 water 1-8 Clay Moist 
10 28 18 P 24% water 1—8 Clay Moist 
12 58 72P 2% water 1—8 Clay Mist 
51 22 30P 2°) water 1 —8 Sand Mo’st 
52 it 96 P 2°¢ water 8 Sand Moist 


is P 2¢¢ water 2 


Sand 


Moist 


70 ‘T= 1—8 Clay Moist 0314 


BH) 
21 11T 1—8 Clay Moist 0310 
71 1 33 T 2—8 Clay Wet 0250 
72 13 39 T 2—t6 Cay Wet 0268 
72 12 36. T 26 Clay Moist 0261 
'P, picrie acid. 
T, Ta 
‘Diameter of stump for cross section is taken at 1 foot above 
ground. 


Results where tcad was too light or too heavy are not inec'ud:d 
in this tab’e. Compete removal of the stump was effected 
in each case. 
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the stump. This should by no means be taken as a factor in 
determining quantity and material to use for removing any 
given stump. The various conditions under which land 
clearing is done modify this factor very materially as may 
be noticeable from examination of results in clay soil as 
compared with the results in sandy soil, all other conditions 
being the same. In order to make these results approximate- 
ly comparable, all loads which were apparently tco heavy o¢ 


too light are eliminated from consideration. The stumps re-— 


corded are those where the explosive just removed the stump 
but did not throw the pieces far from the crater. Special fac- 
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to:s such as rotten stumps and different soil formations in the 
same stump, cause the elimination of those particular speci- 
mens from the data. 


Results of these experiments was the recommendation of 
picric acid for use in open air agricultural work, providing 
the material could be placed in the hands of the consumer 
at a cost lower than commercial explosives. The material 
can be used with entire safety and will give good results. 
Ccst of manufacture is too high for use as a land clearing 
explosive after the war surplus is gone. 


A New System of Barn Ventilation 


By L. J. Smith 


Member A.S.A.E. Professor in charge of Agricultural Engineering, 
State College of Washington 


N THE milder parts of the country we should more and 

more emphasize the necessity of ventilation from the 
standpoint of avoiding a stagnation of the air volumes in 
parts of the barn, and more important still to control the 
stable temperatures. The matter of proper control of stable 
temperature is of vital importance and cannot be emphasized 
too much. Tests of the carbon dioxide content in the air are 
merely an index as to ventilation and not an end in itself. 
It is extremely important that the temperature of the barn 
be kept under proper control which a ventilating system wil 
do and that also a well-established ventilation system will 
prevent stagnation of air in parts of the barn which to my 
mind is of great importance, for one can have a good current 
of air ventilation through a barn and make very satisfactory 
tests and yet, on the other hand, may find that certain por- 
tions of the barn will be very stagnant as far as the air 
movement is concerned. 


Herewith is a preliminary report of a test I made of W. J. 
Smith’s barn north of Portage La Prairie, Manitoba, in the 
winter of 1920. I had hoped previous to coming to Washing- 
ton to have gone into the matter of this type of ventilation 
more fully, especially due to the fact that the barn itself was 
not properly equipped to carry out the test in a highly satis- 
factory manner. The material I am presenting will be of 
special interest because it involves a new principle in venti- 
lation which may or may not be of considerable importance, 
namely, that of introducing a comparatively small portion 
of cold dry outside air into the outtake flue which outside air 
in warming and expanding will take up a large proportion of 
the moisture in the warm, moist, outgoing air, thereby 
making it possible to get rid of that air without condensa- 
tion in a fairly poor outtake flue. The accompanying sketch, 
Fig. 1, will give a good idea of the system employed. 


The outtake flue consisted merely in boarding up the pair 
of two-by-five rafters and two-by-four studding, carrying the 
flue on to the peak of the barn where it was connected to a 
rather crude galvanized iron cowl. This cowl was clogged 
up quite noticeably with frost at the time of the test, and I 
think had some influence on the tendency for the flue to 
back draft, which was done to a certain extent but not 
seriously. 


Mr. Smith came into my office one day in the summer 
previous to the test to explain the system to me and tell what 
it would do. He has a great deal of faith in this system, of 
course, and it has attracted quite a considerable amount of 
attention among the veterinarians in that partoftheprovince. 
I was, of course, very skeptical in regard to the possibility 
*A portion of the report of the Subcommittee of Farm Building Ven- 
tilation to be presented at the fifteenth annual meeting of the American 


Society of Agricultural Engineers held at Chicago, December 27, 28 
and 29, 1921, 


of carrying moist, warm air from the stable up between a 
pair of studding and out through the roof of the barn with- 
out the crude flue becoming filled with frost. I was quite 
surprised, however, during the test to find that while there 
was some dripping found from the outtake flue, which was 
built very crudely indeed, yet it did not fill with frost during 
the severe temperatures indicated in the report, and the 
weather conditions before and after the time of the test were 
equally severe being below zero all of the time. The results 
in the report of the test are rather meager, but they are in- 
dicative of the possibility of something worth while in this 
tvve of outgoing flue, and Subcommittee on Ventilation of 
this Society might do well to look rather carefully into the 
matter of just what effect cold dry air has when mixed with 
warm, moist air in an outgoing flue. This is a maiter to be 
handled from the physicists standpoint and I think our com- 
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mittee may find it rather interesting. 
BarN DaTA 

Date of test: January 20 and 21, 1920. 

Type Barn: Saddle Roof with loft. 

Capacity: 20 horses and 6 cows. 

Volume: 14,040 cubic feet, 540 cubic feet per animal. 

Height of stable: 9 feet to under side of loft floor. 

Construction: 2x4 studs, 2x5 rafters, drop siding, out- 
side studs, common boards, tar paper and shiplap on inside 
studs. Studs and rafters, 24 inches on centers. Loft floor, 
shiplap only, no ceiling under loft joist. Note: Loft floor 
thinly covered with average of one foot of sheaves and straw. 
The average temperature for 24 hours was 44 degrees 
Fahrenheit. Greatest variation, 5 degrees dropping to 40 
degrees while cleaning out barn. 
RESULTS OF TESTS 
Afternoon of Tuesday, January 20,1920, (1:50 to 4:45) 

Wind southwest, steady until about 5 P.M., then changed 
to west with velocity 10 to 11 miles per hour. 

Outside temperature—1:15 P.M. zero; 4 P.M. 2 degrees 
above zero; 5:15 P.M. 5 degrees below zero. 

Inside temperature—average about 44 degrees Fahren- 
heit. 

Outtake flues open, 2; intake flues open, none. 

Change of air per hour, 1.41 (average of 8 flue tests). 

Cubic feet per hour per animal (25 in stable)—792. 

Average volume through each outtake flue per minute— 
165 cubic feet. 

Greatest variation from average-—9.7 cubic feet. 
Note: 25 animals in stable until 4:30 when one additional 
horse came in. Evening of Tuesday, January 20, 1920, 
(8:30 to 9:55) 
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Wind—At 8:15 slightly south of west and same velocity; 
at 10 P.M. slightly north of west, velocity 7 to 8 miles an 
hour. 

Outside temperature—8:20 P.M., 9 degrees below zero; 
10 P.M., 10 degrees below. 

Inside temperature—average 45 degrees. 

Relative humidity at 8:30, 93; at 10 P. M., 89. 

Outtake flues open, 2; intake flues open, none. 

Changes of air per hour—1.24 (average of 15 flue tests). 

Cubic Feet per hour per animal—670. 

Average volume through each outtake flue per minute 
145 cubic feet. 

Greatest variation from average—14 cubic feet. 
Morning of Wednesday, January 21, 1920, (8:55 to 10:00) 

Wind-—light, west. 

Outside temperature—At 8 A.M., 22 degrees below zero; 
at 12 o’clock noon, 7 degrees below zero. 

Minimum temperature—24 degrees below zero. 

Inside temperature—-average 44 degrees Fahrenheit. 

Relative humidity—93 at noon. 

Outtake flues open—2 (No intake flues). 

Changes of air per hour, 1.03 (average of 19 flue tests). 

Cubic feet per hour per animal (25 in stable)—580. 

Greatest minimum variation from average—14.2 cubic 
feet. Tests on flue No. 1 (10:09 to 10:20). 

Average volume per minute of six tests—101 cubic feet. 

At times during the morning the foul air was backdraft- 
ing down from the stable and out the cold air intake slots of 
the outtake flues. A slight frost about these s'ots showed 
that this had occurred to a certain extent during the night. 
During all the tests, however, there was no evidence of the 
outtake flues backdrafting into the stable. 


Building Farm Drainage Ditches with Water 


By W. W. Johnston 


Assistant in Soils, Oregon Agricultural Experiment Station 


HE use of water in moving dirt is not a new factor in 

Malheur County, Oregon, for as early as in 1881 a larger 
part of the excavation for the old Nevada irrigation ditch 
was accomplished by this method. This work was done by 
C. W. Mallett, of Ontario, Oregon. Other irrigation ditches 
and one or two large drainage ditches are reported to have 
been sluiced out in Snake River Valley. This article, there- 
fore, simply reports a new adaptation of an old method and 
deals with the construction of small but deepdrainage ditches 


calculated to serve individual farmers or small groups of 
farmers. 


The first ditch on which the sluicing method was tried 
was constructed by the Oregon agricultural experiment sta- 
tion, in cooperation with Glenn E. Burrelle, the owner of the 
land on which the drain was built. This ditch was built for 
the purpose of draining a plot of land on which the station 
is conducting experiments calculated to determine the best 
method of reclaiming naturally alkaline land in this section. 
This field, besides being located within a quarter of a mile 
of the Malheur River, adjoins a deep slough; and since the 
surface of the soil is fully 15 feet above the water level of the 
river a need for drainage would usually not be expected. In 
this instance, however, the natural drainage has been hin- 
dered by a number of hardpan dikes, running parallel to the 
river, the first one extending to a depth of about 12 feet 
where it connects with a layer of almost impervious, putty- 
like clay, a condition which had prevented the proper drain- 
age of the land. The remainder of the field was found to be 
underlaid with streaks of hardpan running parallel to the 
first occurring some 2'% to 5 feet from the surface and vary- 


ing in thickness from 2 inches to 2 feet. The surface soil was 
not water-logged and the water table was from 41% to 6 feet 
from the surface. The drainage ditch was so located that it 
would cut through these hardpan layers and consequently 
part of the excavation included the removal of hardpan. The 
surface soil was found to be a clay loam and the subsoil was 
only slightly lighter in texture. Some streaks of sand and 
gravel were also encountered. 


Since it was considered desirable to have some earth for 
refilling in case tile should be put in later and in order to 
have a good base for sluicing operations a ditch 2!% feet 
deep, 9 feet wide at the top, and 8 feet wide at the bottom 
was built with a fresno, a groove 6 inches deep and the width 
of a slip scraper being made in the bottom in order to con- 
fine the water to a narrow channel. 


It was first planned to sluice by keeping the water fall- 
ing with a straight drop of 5 feet or more and to loosen the 
earth by working on the perpendicular surface beneath the 
falls with a long bar, the idea being that the dirt would be 
broken off in large pieces which would be further broken up 
and put into suspension by the force of the falling water. 
With this end in view 70 feet of the outlet, where the ditch 
crosses a shallow slough, was taken down to grade with 
scrapers leaving the end of the ditch with a pe:pendicular 
drop of about 10 feet. This system was found to be fairly 
successful, as were a number of others that were tried, but 
the hand method which was finally adcpted in building this 
ditch was to loosen the earth with a shovel while the water 
was running, instead of using the straight drop, the ditch was 
sluiced back in a series of layers each about 16 inches deep 
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and about 40 feet long, so that the ditch was taken to grade 
as the work progressed. 


When hardpan was encountered it was found necessary 
to break it up with a pick. Small quantities were found to 
sluice out without difficulty, but when a considerable amount 
was encountered the larger part’cles settled to the bottom 
and it was necessary to loosen this material again and throw 
some of the larger pieces out by hand. Some of the worst 
hardpan layers were removed with a pick and shovel without 
the aid of the water. Whenever it was possible to break up 
the hardpan into small pieces it sluiced out without difficulty. 


The 676 feet of the ditch which is now completed and 
which averages 11 feet in depth required 3531 hours of man 
labor and 209! hours of horse labor, or the equivalent of 
one man working 353!% hours and one horse working 209% 
hours. This included also the labor required for the fresno 
work for 200 feet in addition to the amount which is now 
completed and all the work on the outlet, etc., the cost of 
which will ultimately be distributed over several hundred 
more feet of drain. Figuring man labor at 35 cents an hour 
and horse labor at 12'4 cents an hour the cost of digging the 
drain would be $149.90. Charging all the labor to date to 
the 676 feet now completed the cost per foot of drain would 
be a fraction over 22 cents and the cost per yard of earth 
removed would be approximately 14 cents. These figures 
of course include the fresno work and pick and shovel work 
as well as the actual sluicing. The cost of sluicing where no 
hardpan was encountered and the earth sluiced easily was 
approximately 6 cents a yard. 


A plow was used with some success in loosening the earth 
for sluicing, but for the short ditch that was being made it 
was found impracticable to go to the expense of rigging up to 
give this method a thorough trial. It showed considerable 
promise, however, and would probably work best on a large 
ditch and for the first few feet of excavation. 


A cultivator was used with marked success. This tool 
was. used for taking out the last dirt after the ditch was 
practically completed; in the half day that it was used the 
loose earth was sluiced from the entire length of thedrainand 
a cut of about 6 inches was made in addition. The handles 
were set close together so that it could be handled in the 
bottom of the ditch without difficulty, and it was fastened 
by means of a 20-foot cable to the center of two-by-fours 18 
feet long which extended across the ditch. A horse was 
hitched to each end of the improvised doubletree to haul the 
cultivator. It was only possible to use this tool one way for 
it could not be held in place against the force of water when 
it was attempted to pull it up the stream. 


This work with the plow and cultivator showed that there 
was a need for some kind of tool that would work in the 
bottom of the ditch without requiring a man to guide it. 
Percy Purvis, who lives near Vale, has developed a tool pat- 
terned after a threshing machine cylinder, but with special- 
ly prepared teeth, designed to meet this requirement. This 
machine is shown in the accompanying illustrations. The 
machine is made of five iron hoops placed parallel to each 
other and about 10 inches apart, being held in place by five 
pieces of strap iron running perpendicular to the hoops and 
at regular intervals. Each hoop contains ten sharpened 
cylinder teeth, the first two rows of which have cutting edges 
and are so placed that the teeth on the preceding hoop will 
not come directly behind those of the first but will bisect the 
space between them. Those on the third hoop are placed so 
that they will bisect the interval between the first and second 
and the teeth on the other hoops are placed correspondingly 
so that no two teeth will run in the same groove. The teeth 
on the last three hcops have flat or scraping surfaces. 

The device is 5 feet in length, 19 inches in diameter, and 
weighs about 75 pounds. It is dr2wn through the trench by 
horse power. A long pole is placed across the ditch, and a 
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long chain from the center of it to the sluicing machine is 
connected from the center to the sluicing machine, where it 
fastens on a swivel, making it possible for the machine to ro- 
tate as it goes through the trench. A horse is hitched to each 
end of the pole and the tool is dragged up and down the 
trench while a head of about 5 second-feet of water is run- 
ning through the ditch. 


The only crew required to operate the machine is a 
boy to lead each horse; for best results two men should be 
employed at the same time to keep the banks dressed down 
and to insure that the sides have the proper s!ope, which will 
result in the building of a permanent ditch and will also pre- 
vent caving in while the work is still in progress. 


While Mr. Purvis has not kept an accurate record of the 
time spent in his ditching operations so as to make a definite 
statement of the cost of sluicing possible, it is certain that 
the cost has not exceeded 5 or 6 cents a cubic yard. The 
actual saving in cost of excavation per cubic yard does not 
represent the entire benefit derived from the system of 
building drainage ditches; for where conditions are such 
that the sluicing method will work, it is possible fer small 
groups of farmers to put in the deep drains required (8 to 
12 feet), for the proper drainage of irrigated soil without 
purchasing expensive trenching machines, the cost of which 
is usually prohibitive excepting for large districts. Excava- 
tion to a depth greater than 5 feet cannot be economically 
accomplished with fresnos, due to the fact that an excessive- 
ly large ditch must be made in order to make room for the 
horses to work; and since hand digging of deep drains cannot 
well be done under present labor conditions the two methods 
first mentioned are about the only ones that can be used. 


At a field day held under the auspices of the Malheur 
County Farm Bureau in early September, 1921, an oppor- 
tunity was given to the local people to observe the results of 
the experiment station’s work and also to see Mr. Purvis’ 
machine in operation. At this meeting Mr. Purvis made his 
invention public property. 


Sluicing tool developed by Percy Purvis of Oregon 
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Agricultural Engineermg Development 


A Review of the Activities and Recent Progress 
in the Field of Agricultural Engineering Investi- 
galion, Experimentation and Research 


HE Errect or CHALK ON THE CULTIVATION OF HEAVY 

LAND, E. J. Russell and B. A. Keen | Journal of the Minis- 
try of Agriculture, London, 28, (1921), No. 5, pp. 419-422.] 
Experiments conducted at the Rothamsted experimental 
station are reported in which heavy soils were treated with 
lime and the resistance to tractor plowing on the limed and 
unlimed soils determined by dynamometer measurements. 
The field was plowed in October immediately after the re- 
moval of the oats crop, and was cross plowed in the following 
March. The measurements were taken during the cross 
plowing. The cross plowing was done by an Austin tractor 
using a Ransome three-furrow plow, and a Cockshutt three- 
furrow plow. The results are shown in the accompanying 
table, together with the average of all results. 


MEASUREMENTS FOR Cross PLOWING LAND 
ALREADY PLOWED IN AUTUMN 
COCKSHUTT PLOW, AUSTIN TRACTOR 


Chalked, Chalked, 
20 Loads 50 Loads 
AVERAGE Unchalked Fine Chalk ‘Dug’? Chalk 
Center S.E. Center S.E. Center $.E. 
Plot Plot Plot Plot Plot Plot 
Miles per hour........ 2.14 2.21 2.50 2.27 2.27 1.88 
Draft per plow, Ibs... 516 509 465 446 483 417 
Draft per sq. in. in 
furrow section, Ibs... 7.37 7.12 6.63 6.37 6.90 5.95 
Drawbar pull, Ibs..... 1,548 1,527 1,395 1,337 1,450 1,250 


RANSOME PLOW, AUSTIN TRACTOR 


Miles per hour........ 1.98 2.15 


22.7 
Ibraft per plow, Ibs... 537 467 483 
Dreft per sq. in. in : 
furrow section, Ibs... 7.67 6.67 6.90 
Drawbar pull, Ibs..... 1,610 1,400 1,450 
Depth of plowing, 7 inches 
Unchalked Chalked 
Average of All Results 
Re RE RE incensed ese aeuenanneah aaah eaenes ane 2.22 
Draft per plew, Ibs. ... 461 
Draft per sq. in. in furrow 9 6.57 
UGE DAE, TR ciscic nos ceded. cic teacena on ce boswase es 1.880 


Further experiments using a Ransome plow and a Titan 
tractor showed that the difference between limed and un- 
limed soils becomes even more striking when a heavier trac- 
tor is used with the heavy plow. A part of this difference is 
apparently due to the heavier weight of the plow, but the 
greater portion is attributed to the compacting of the soil in 
front of the plow by the Titan tractor which weighs 6,000 
pounds as against 3,000 pounds for the Austin tractor. 

These results are taken to indicate that the liming or 
chalking of heavy land should be regarded as one of the 
essential factors to be considered in the us2 of the tractor. 


HE USE OF EXPLOSIVES IN AGRICULTURE. C. Ulpiani, L. 

Cesaroni, and A. Gentile; | Pubblicazioni della Stazioni 
Agraria Sperimental in Bari per lo Studio Dell’ Aridocultura, 
Bari, Italy, 1,(1919), No. 1 pp. 32.| This report deals with 
the use of surplus war explosives in Italy for the blasting and 
clearing of rock, soils and for tree planting. 


Experiments conducted at the Bari experiment station 


Edited by R. W. Trullinger 


Mem. A.S.A.E. Specialist in Rural Engi- 
neering, Office of Experiment Stations, U. S 
Department of Agriculture 


with ballistite, solenite, cordite, picric acid, and nitrocellu- 
lese are described. The conclusion is drawn that these ex- 
plosives may profitably be used for the planting of orchards 


and vineyards in rocky and hilly regions, but not on meadows 
and pastures. 


HE Sprayinc or Frerps With MunIcIPpAL SEwacE, M. 

Strell, | Gesundheiis-Ingenicur, Munchen, Germany, 44 
(1921), No. 22, pp. 257-262, Figs. 13.] | Experiments with 
three different types cf spray irrigation apparatus to deter- 
mine their usefulness in the distribution of clarified and 
partially clarified sewage effluent from municipal sewage dis- 
posal systems are reported. 


One system is designed to aid in furrow irrigation, one 
simulates rain, while the other makes a strong spray. Ap- 
parently the difference is mainly one of design and arrange- 
ment of nozzle and cf pressure imposed. The fields to be irri- 
gated are laid off about 600 meters, (135 feet) wide with a 
main distribution pipe down the center with openings for 
lateral connectiors. Lateral pipes on hexagonal shaped 
wheels are connected to the main pipe at the openings and 


may thus be moved up and down the field to the positions 
desired. * 


It is concluded that municipal sewage with a low con- 
tent of suspended matter (about 1.5 cubic centimeters per 
liter of sewage) may be profitably d.sposed cf on fie:ds w ta 
such apparatus, without any special preliminary treatment. 
The suspended matter should ke in finely divided condition, 
however. Where coarse suspended matter is pres2nt prelim- 
inary screening or sedimentation is necessary. For both 
spray and spray-furrow irrigation a pressure of at least 3 


atmospheres (about 44.1 pounds per square inch) is con- 
sidered desirable. 


HE HEAT CONDUCTIVITY OF BUILDING AND INSULATING 

MATERIALS AND HEAT PERMEABILITY FACTORS OF NEW 
sTRUCTURES, O. Knoblauch, E. Raisch, and H. Reiher 
| Gesundheits-Ingenieur, Munchen, Germany, 43, (1920), 
No. 52, pp. 607-623, Figs. 4.] In part 1 of this paper 
laboratory apparatus is described for determining the heat 
transmission ccefficient of insulating and structural mater- 
ials in calories per hour per degree centigrade difference in 
temperature, through a cube of material having edges one 
meter long and with four of the six faces completely protected 
against heat transmission. The results of tests of a number 
of materials are also reported. 


In Part 2 studies are reported with experimental build- 
ings to determine the permeability of building materials for 
heat and their heat transmission coefficients. It was general- 
ly established that the heat transmission coefficient for most 
building and insulating materials increases with temperature, 
specific gravity, and moisture content. The results from the 
testing apparatus and from experimental buildings corre- 
spond closely. It is recommended that in testing damp ma- 
terials the smallest possible temperature differences be used 
to avoid variation in moisture content during test. 
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Some of the more important results. obtained are given in ESTS or Lime NITROGEN FERTILIZER SPREADERS, G. 


the following tables: 


STRUCTURAL MATERIALS 


MATERIAL 


Volume Weight, 


Kilograms Per 
Cubic Meter 


Pumice concrete 

Slag concrete 

Plain concrete 

- Pla: concrete _.........-......<.-<..6c.2 
Lime sandstone 
Straw adobe 
Mud wall 

Adobe unburned 
Adobe unburned 
Hollow tile 
Hollow tile 
Stone brick 
Sandstone 

River stone 
Blast furnace slag 

Mixture 12 parts sand 

4 parts lime 

Mixture 12 parts sand, 

’ 4 parts lime, 1 part cement 
eo EE aa 2 


Gypsum and fiber 670 


PURINES cto oo cd a ee 2120 
Pine wood 546 
Teak wood j 
Fir 


Asbestos 

‘Cement wood, dry 

Cement wood, wet 

Quick sand 

Quick sand 

Silica sand 

ee | eee 2020 


INSULATING MATERIALS 


Heat Transmission 
Calories 
Per Meter Per Hour 


Moisture Content, 
Coefficient. 


Per Cent 


Per Degree Centigrade 


to 0.24 
9 


Fischer, | Mitteilungen der Deutschen Landwirtschafts- 
Gesellschaft, Berlin, 36, (1921), No. 23, pp. 351-358.] 
Tests of fifteen different lime nitrogen fertilizer spreaders 
are reported. While the tests were competitive they were ap- 
parently not essentially comparative since they constituted a 
part of a study to determine suitable methods and apparatus 
for the distribution of oiled and unoiled lime nitrogen in 
and over the soil with a minimum of nuisance occasioned by 
dustiness. 


A preliminary analysis of what such a distributor should 
accomplish indicated that it should be capable of uniformly 
drilling and broadspreading lime nitrogen, according to ad- 
justment, without the development of a dusty condition. 
The lime nitrogen should be introduced into the distributor 
box without dust and should be discharged automatically. 
The machine should also be capable of distributing other fer- 
tilizer salts. 


- As a result of these studies the following suggestions and 
recommendations are made for the guidance of implement 
manufacturers: The best fertilizer distributor apparatus is 
the type in which a chain moves horizontally over rollers in 
a box and forces fertilizer through slits or holes into the d’s- 
charging pipes. There is a tendency, however, for small 
quantities of the fertilizer not to be divided finely enough in 
this apparatus. Flowing fertilizer salts should not be stirred 
and should be moved as little as possible, and then only in 
the discharging apparatus. 


Machines with movable slits and holes in a box which con- 
tains a shaft fitted with expelling members are useful for 
lim« nitrogen and other dry, powdery fertilizers containing 
no solid particles. The expelling members on the shaft must 
cperate steadily, and the width of the slits or holes must be 
accurate and uniform to prevent excessive wear. 


Since lime nitrogen has a tendency to adhere to flat sur- 
faces, all surfaces along which it moves or with which it 
comes in contact should be vertical as nearly as possible. 
Pulverizing projections in the distributor box are therefore 
to be avoided. If fertilizer is to be distributed in rows over 
a broad surface through individual discharge conduits the 
funnel walls leading to the discharges should have plenty of 
slope. 


The surest dust protection is obtained through the use of 
pipe conduits. These can be so spaced as to produce both 
broadspread and row fertilization. Dustiness can be pre- 


es Te 2 6S 


Heat Transmission 
Coefficient. 
Volume Weight Calories Per Meter 
MATERIAL Kilograms Per Per Hour Per 
Cubic Meter Degree Centigrade 


Ground cork : 0.038 
Ground cork, 3/5 j 0.031 
oe a, ee 46 0.027 
Cork linoleum 335 0.069 


vented or reduced in broadspread fertilization by slit or 
chain machines only by boxes which are closed at the sides 
as well as front and rear. The distribution openings must be 
so tightly constructed that no fertilizer can escape either 
during filling or emptying. When this is impossible, catch 
grooves should be provided to prevent an excess of lime 
nitrogen from falling on the soil. An open or half covered 
Linoleum 0.15 box is not sufficient to prevent dustir2ss when filling the box. 
Tree bark (0.057 Funnels placed in holes on the box top are better but are not 

0.048 perfect. Better results are to be expected from a closed box 

0.062 with valve openings as connections between the sack and the 

0.095 box. The construction of a dusttight lifting and tipping 


0.142 arrangement for sacks is also desirable. 
Pressed straw 0.039 


Hair wool ,; ‘ 0.032 
Pressed horse hair 0.042 
Blast furnace slag : j 0.095 
Pumice sand 0.075 


For large scale work the distributor should cover a width 
of four meters (13.12 feet) and should require only one man 
for operation and not more than two horses for draft. A 
second man is permissible for steering the row fertilization 
Coal slag : 397 (0.12 apparatus. Provision should be made for opening or tipping 
Sawdust .. 0.060 up the box for complete cleaning, and the discharging ap- 

0.04 paratus should be easily cleaned. The apparatus for adjust- 
Peat litter, dry ( 0.041 ing the rate and amount of fertilization should be sufficiently 
Peat litter, damp 0.060 sensitive to permit small variations to be made easily and 
accurately. 
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December, 1921 


A.S.A.E. Officers for 1922 


"TRHE ballot for officers of the American Society of Agricul- 
tural Engineers for 1922 has resulted as follows: 

President, A. J. R. Curtis, Portland Cement Association, 
Chicago, Illinois. 

Virst vice-president, G. W. McCuen, department of agricul- 
tural engineering, Ohio State University, Columbus, Ohio. 

Jecond vice-president, David Weeks, Dakota Engineering 
Company, Mitchell, South Dakota. 

Treasurer, F. P. Hanson, Portland Cement Association, 
Chicago, Illinois. 

“ouncilman for three years, G. W. Iverson, Advance-Rumely 
Company, La Porte, Indiana. 

Vominating committee: O. W. Sjogren, chairman; W. G. 
Kaiser, and P. S. Rose. 

The election of members on the advisory committee of the 

College Section elected by the members of that Section re- 

sulted as follows: 

For two years, F. W. Ives, Ohio State University, and J. B. 
Davidson, Iowa State College. 

For one year, H. H. Musselman, Michigan Agricultural 
College, and W. J. Gilmore, Oregon Agricultural Co! ve 


Employment Service 


pipe publication monthly in AGRICULTURAL ENGINEER- 
ING of an employment service bulletin begins with this 
issue. This service is primarily for the benefit of members 
of the American Society of Agricultural Engineers who are 
seeking employment or who have positions to fill. The So- 
ciety is not in position to conduct in detail negotiations for 
employment between prospective employees and employers, 
but it will act as a clearing house for putting thos: members 
whose services are available in touch with those who have 
positions to fill, and vice versa. 


Non-members, as well as members, are privileged to us2 
the “Positions Available” section, and in this connection 


_members of the Society are urged to communicate im- 


mediately to the Secretary any positions they may know to 
be open. The effectiveness and value of this service will be 
greatly augmented by the cooperation of members. 


Ohio State Tractor Schools 


HE department of agricultural engineering at the Ohio 

State University, in cooperation with the department of 
agricultural education at that institution, is making plans for 
conducting about forty tractor schools throughout the state 
during the coming winter. The first school will be started 
about December 5 and extend to December 23. This school 
will be held near Columbus so that it can have the close 
supervision of the agricultural engineering staff at the 
University. It is planned to accommodate from twenty to 
twenty-five men at each of these different schools, and the 


present indications are that practically every one of the 
schools will be filled. 


The department of agricultural engineering is assured of 
the very best cooperation from farmers who have tractors to 


AGRICULTURAL ENGINEERING 


A. S. A. E. and Related Activities 


253 


overhaul and garage men throughout the state interested in 
the work. It is planned to follow the Mann method of in- 
struction in these schools, which consists of (1) telling the 
student about it, (2) actually doing the work so the student 


can see how it is done, and (3) letting the student do it for 
himself. 


The agricultural education department at the University 
is entering into the project with a great deal of enthusiasm 
and everything points to a very successful series of schools. 


A.S.A.E. Member with American Farm 
Equipment in Palestine 


HE members of the American Society of Agricultural 

Engineers will be glad to hear of the safe arrival of Mr. 
M. L. Kasselman of the Ohio State University and a member 
of this Society at Jaffa, Palestine. Mr. Kasselman was selected 
by the examining board of the Society of Zionist Engineers 
and Agriculturists as the man to accompany the first ship- 
ment of agricultural machinery which was sent from America 
as a gift to the Palestinian workers. 


Already several thousand Jews from Russia, Poland and 
other Central European countries have arrived in Palestine, 
and many thousands more will settle there within the next 
few months. As agriculture is the principal industry of the 
land, the settlers will require large numbers of agricultural 
tools and machinery. It is in order to supply this need that 
last spring a campaign was started in the principal cities and 
towns of the United States and Canada, and about $100,000 
worth of tools and machinery was sent during August to 
Palestine. Not only have the American workers sent tools, 
but they sent several experienced mechanics for the opera- 
tion and teaching the working of these tools to the Palestin- 
ian workers, and among these mechanics was Mr. Kassel- 
man. It is hoped that as a result of this first shipment 
many more shipments will be made in the near future. 


University of Michigan Offers New 
Short Courses 


HE University of Michigan will offer during the winter 
period of 1921-1922 courses covering periods of two 
weeks each for men engaged in the practice of highway 


transport. A man may take a single course, or if he prefers 
he may take a group of courses. 


The first course will open December 5 and continue 
until December 16, covering the American and English 
highway transport methods. The second, beginning Decem- 
ber 19 and continuing until December 31, will be on high- 
way transport legislation and traffic regulations. The course 
beginning January 2, continuing until January 13, will 
cover interrelationship of highway, railway, and waterway 
transport. The fourth, which will open January 16 and con- 
tinue to January 27, will cover highway transport costs and 
record systems. The fifth, covering mechanism, operation, 
and maintenance of motor trucks, tractors, and trailers, will 
open January 30 and close February 10. This course will 
also include highway transport management. Highway 
transport economics and surveys will be taken up in the sixth 
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course, which course opens on February 20 and closes March 
3. The seventh and last, highway transport seminar will 
open March 6 and continue to March 17. 

It is stated that the University of Michigan is the we 
institution which offers courses of this kind for men engaged 
in the practice of highway transport and which may be 
taken during leaves of absence of from two weeks to four 
months. 


Complete information regarding this series of courses 
may be obtained by writing Prof. Arthur H. Blanchard, 
University of Michigan, Ann Arbor, Michigan. 


Patent Office Legislation 


T ITS meeting held in Washington, September 30, 1921, 

the executive board of the American Engineering 

Council of the Federated American Engineering Societies 

approved the report of the committee on patents, which con- 
tained the following resolution: 


“WHEREAS, American Engineering Council, of the 
Federated American Engineering Societies, representing 
43,000 engineers in member and affiliated societies, is 
strongly convinced of the importance of the Patent Office to 
the maintenance of the manufacturing and agricultural wel- 
fare and supremacy of the United States and is deeply con- 
cerned over the present precarious and inefficient condition 
of the Patent Office, the said American Engineering Council 
represents to Congress that, while the Patent Office was in 
a most serious condition in 1919, when the need of its relief 
was first brought to the attention of Congress, the work of 
the Patent Office has increased 67.6 per cent, since that time, 
while the Patent Office force has only been increased 5.4 per 
cent, the salaries of examiners remaining at but 10 per cent 
more than they were in 1848 and the resignations of the 
Patent Office examiners have continued in increasing volume 
until but one-half of the examining force now consists of 
properly trained examiners; and 


“WHEREAS, the Lampert Patent Office Bill, H. R. 
7077, provides the least increases in force and salaries which 
can possibly stop the retrogression of the Patent Office and 
enable it to make progress toward recovering an efficient con- 
dition, and by increases in the fees for patents, provides the 
funds necessary to enable the Patent Office to continue to be 
self-supporting; 


“NOW, THEREFORE, AMERICAN ENGINEERING 
COUNCIL most urgently recommends to Congress the 
passage of the said Lampert Patent Office Bill, H.R. 7077.” 

The American Engineering Council earnestly urges every 
engineer to write or telegraph his senators and representa- 
tive in Congress, urging the immediate enactment of the 
Lampert Patent Office Bill, Hl. R. 7077. 


It is important that members of the American Society of 
Agricultural Engineers give this matter their prompt at- 
tention and comply with the request of the American Engin- 
eering Council. The Patent Office has for years suffered 
from lack of funds for support and as a result American in- 
dustry and commerce have been seriously retarded. The 
earnest support of individual engineers will materially aid 
in bringing about the passage of the Lampert Patent Office 
Bill, which will enable the Patent Office to render the effi- 
cient service demanded at this time. 


Personal Items of Members 


Max E. Cook is farmstead engineer of the Dehli State 
Settlement, a project of the Land Settlement Board of the 
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State of California, of which Dr. Elwood Mead is chairman. 
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His work consists of making plans and supervising construc- 
tiun of settlers’ houses and other buildings on the settlement, 
which embraces not only planning, designing, quantity sur- 
veying, obtaining comparative bids, letting contracts, and 
supervising construction of all classes of farm, townsite, and 
administrative buildings, but also includes making individual 
farmstead layouts for all settlers, determining location and 
arrangement of buildings, lanes, corrals, poultry runs, 
domestic wells, orchards, vegetable gardens, etc. 


James KOEBER is now connected with the division of 
Agricultural engineering of the University of California as 
specialist in agricultural engineering. 


P. ARTHUR TANNER recently became assistant general 
manager of the Johnson Motor Company, South Bend, 
Indiana, manufacturers of the Johnson motor wheel, the 
Quick-Action magneto, and a new outboard motor. 


L. R. VAN VALKENBURG, formerly service engineer for 
Avery Company, recently became associated with the Grain 
Belt Tractor Company, Fargo, North Dakota, whose plant 
is being turned into a school of mechanics, known as the 
Grain Belt School of Mechanics. Mr. Van Valkenburg holds 
the position of superintendent and instruction will be given 
in automobile, truck, tractor, and gas engineering, also in 
machine-shop work. 


H. B. WALKER became the head of the department of 
agricultural engineering at the Kansas State Agricultura! 
College on July 1. Mr. Walker has been engaged in agricul- 
tural-engineering work with the extension division of K. S. 
A. C. since his graduation in civil engineering from the Iowa 
State College in 1910. Mr. Walker has served in many im- 
portant advisory and consulting capacities in drainage and 
irrigation work, and during the war was a captain of engin- 
eers in the U. S. Army. In addition to being a member of 
this Society he is also a member of the following engineering 
societies: American Society of Civil Engineers, Kansas 
Engineering Society, the American Association of Engineers, 


. and the Society for the Promotion of Engineering Education. 


Wanted—Correct Addresses of These 
A.S. A. E. Members : 


Note: Mail is being returned from the addresses given below. These 
members, or others who know of their whereabouts, are requested to 
send the Secretary their correct addresses at once. Inasmuch as 
delivery cannot now be made, AGRICULTURAL ENGINEERING Will not be 
mailed until correct addresses are received. 


Charles J. Baker, 122 Theodore Street, Detroit, Michigan. 


Joaquim Bertino de Moraes Carvalho, Directoria Geral da 
Industria Pastoril Rua Matta Machando, Rio de Janeiro, 
Brazil, South America. 


J. D. Eggleston, 1638 Iowa Street, Dubuque, Iowa. 


A. M. Leoni, 4832 Reisterstown Road, Baltimore, Maryland. 
Ward R. McGanen, McGanen Tractor Company, Missouri 
Valley, Iowa. 


John Howard Rees, 211 Commerce Building, Columbus, 
Ohio. 


S. Y. Sweeney, 111 East Campbell Avenue, Roanoke, Vir- 
ginia. 
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December, 1921 


Necrology 


GrorcE Hupparp TEFFT passed away July 7, 1921, at 
Philadelphia, after but a short illness. 

Mr. Tefft was born in Springfield, Missouri, in 1869, the 
son of a prominent Missouri physician. After leaving college 
he entered the banking business, and a few years thereafter 
»ecame connected with the packing industry at Kansas 
City. Later he became associated with the Walter S. Dickey 
Clay Manufacturing Company, eventually becoming sales 
manager of that organization. While in that capacity he was 
also secretary-treasurer of the International Clay Products 
Bureau, a body that was instrumental in the promotion of 
vitrified clay sewer pipe. When this organization was amal- 
zamated with a similar organization in Chicago, Mr. Tefft 
was made secretary-manager of the new organization known 
as the Clay Products Association, which position he held 
from August 1907 to the time of his death. During the lat- 
ter part of 1920 the Eastern Sewer Pipe Manufacturers 
Association appointed Mr. Tefft as secretary-manager, so 
that for the last six months of his life he spent his time be- 


tween the two offices, at Pittsburgh, Pennsylvania, and 
Chicago, Illinois. 


Warp CRETCHER was killed on October 16, 1921 in a 
motor car accident at Cantril, Iowa. For a short time 
prior to his death he had been cashier of the State Bank of 
Cantril. Mr. Cretcher was a graduate in agricultural engin- 
eering of the Iowa State College, Ames, Iowa, completing his 
course with the class of 1920. Following graduation he was 
connected with the Oregon Agricultural College in active 
drainage work, continuing in this work until his resignation 


early in the fall of 1921 to assume the banking connection 
mentioned. 


New Members of the Society — 


MEMBERS 
Harvey Roy Burr, Williamson School, Pennsylvania. 
J. H. Mayne, Council Bluffs, lowa. 
J. R. Rhyne, Corning, Arkansas. 
H. B. Roe, University Farm, St. Paul, Minnesota. 
ASSOCIATE MEMBERS ; 
George Amundson, Ashland, Wisconsin. 
S. P. Lyle, Ames, Iowa. 
JUNIOR MEMBERS 
H. L. Boysel, Springfield, Illinois. 
G. G. Butterfield, Auburn, Nebraska. 
S. S. Graham, 2709 Boone Street, Ames, Iowa. 
Felix D. Maramba, 119 N. Lincoln Way, Ames, Iowa. 
AFFILIATE MEMBERS 
A. M. Hedge, Sun Company, Toledo, Ohio. 


en 
Applicants for Membership 


_ The following is a list of applicants for membership received 
since the publication of the November issue of AGricuLTURAL ENGIN- 
EERING. Members of the Society are urged to send pertinent informa- 


tion relative to the applicants for the consideration of the Council 
prior to their election. 


Henry Raymond Herdon, 909 Southwestern Life Build- 
ing, Dallas, Texas. 


D. L. Jantz, Larned, Kansas. 


Arthur J. Schwantes, division of agricultural engineering, 
University Farm, St. Paul, Minnesota. 


Lee Stewart, Spooner, Wisconsin. 
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Let’s Grow! 


“Every man owes a part of his time to the upbuild- 
ing of the business or profession to which he 
belongs.” 

These words of Theodore Roosevelt may with spe- 
cial emphasis be applied to members of the Ameri- 
can Society of Agricultural Engineers. 


That is to say, every A.S.A.E. member owes a part 
of his time to the upbuilding of the agricultural- 


engineering profession, of which our Society is the 
coordinating center. 


A.S.A.E. members can perform a distinct service at 
this time to the agricultural-engineering profession 
in general and our Society in particular by devot- 
ing part of their time to arousing interest in the 
activities of the Society and securing the applica- 
tions of new members. 

The value of your A.S.A.E. membership increases 
with the increase in the membership roll of the 
Society, for the reason that the more members in 
the Society, the more we have supporting its activ- 
ities and contributing to the sum total of agricul- 
tural-engineering science and development. 

The American Society of Agricultural Engineers is essential- 
ly a cceoperative organization; it is an association of engi- 
neers on a give-and-take basis. Each individual member 
has only so much to “give,” but his ability and opportunity 
to “take” is limited only by the number of members con- 
tributing a part of their time and knowledge to A.S.A.E. 


activities. Obviously, therefore, the more members, the 
more valuable is your membership to you. 

Will you help increase the Society’s membership? The 
Secretary has plenty of application blanks and will help 
solicit prospective members. The least you can do is to 
hand him the names and addresses of prospective members. 


And remember that the new headquarters of the Society is 
located at St. Joseph, Michigan. 


Now, let’s grow! 


Employment Service 


This service, to be conducted by the American Society 
of Agricultural Engineers, will appear regularly hereafter 
in each issue of AGRICULTURAL ENGINEERING. Mem- 
bers of the Society in good standing will be listed in the 


published notices of the “Men Available” section. Non- 
members, as well as members, are privileged to use the 
“Positions Available” section. Copy for notices should be 
in the Secretary’s hands by the 20th of the month preceding 
date of issue. The form of notice should be such that the 


initial words indicate the classification. No charge will be 
made for this service. 


Men Available 


AGRICULTURAL ENGINEER wants position as experimental agricul- 
tural engineer or with some agricultural publication. Graduate, 
1918, agricultural college of the University of Illinois. Was editor 
of the Illinois agricultural students publication in his senior year. 
For two years employed by an explosives manufacturer as agricul- 
tural sales and service man for the State of Wisconsin. At present 
associated with the land clearing department of the University of 
Wisconsin. Age 25, married, American. MA-101 


CONSULTING ENGINEER AND CHEMIST who has specialized in the 
design, erection, and operation of edible oil refineries, oil harden- 
ing plants, and margarine factories desires position in some phase 
of agricultural engineering work. MA-102 


AGRICULTURAL ENGINEER, with M. E. degree and three and a half 
years experience in charge of the experimental department of one 
of the large tractor manufacturers doing experimental and develop- 
ment work on tractors; gasoline, kerosene, and alcohol engines; 
carburetors; magnetos; hot spot manifolds, and lubricating oils, 


desires employment with someone developing a tractor for general 
farm work. MA-103 


MECHANICAL AND ELECTRICAL ENGINEER, graduate of Cornell 
University and Armour Institute, with nineteen years of practical 
experience in designing, manufacturing, and marketing gasoline en- 
gines, automobiles, motor trucks and tractors, having specialized 
particularly on internal-combustion motors and their application, 
prefers mechanical work cooperating with the different manufac- 
turing and sales departments along the lines of sales engineering, or 
other work into which his qualifications would fit. MA-104 


~ Be ae ae eap SO ect for 7 UN A aS 1s 

(ee ee ape eb bage | " Bead fe fee ge 

~ i epi ine eceeae RON ane one ae 

‘i 3. hen Mee 25) Cee a f at eee i Lye 

* _ eS ak TE ae RS te oat 

i ‘a pei a) en igs te Pe ee 4 Be Ah Mast 

. - it. ast 

| , eased 

P eis AALS Fi 

Tha Wee Oe 

erie al NS 

a nA ite a 

Le eae 

ALTE 

ss Pee ec eerste | 
a EE 255 By os 
: P % oo oe 48 

4 ie A it 

7 Tn Ayes , 
q NBR ay 
Bh 5 Aa 
1 Dy an pe 
-t aes ae 
eset Se 
Pe Sa 

2 eae: 

. a, Re 
ee ae ctl 
aim eT 
Fe PN ig yey 

“hae daa :, 
otis Atos 
nit hs Aese| 
fg PL eta tet 
RE Ate Ss: 
emai 53 
Siousese = os) 
Vtheoy og ou ¥ 
ba eae 
hep sea, ee 
Bre. barred hd 
i Be ores 
ee > a 
“age Kone ie 
bes % 
fetes 2 AO ees 
iad sds 
Es» ae 
ay. 
aay 0) 
: retry oe 
See 
Se 
1 te ie 
Ses ae. 
| pred ane 4 
ee aes 
Leen FOF ante 
‘gfe ets 
oda. 
t Spee 
‘ Dee 
Bri a wes 
ar ae 
ee ae 
Bees Nin, 
Rare tit CS. 
<a 
ee 
aga. Se 
psaes Mn sik 
tee as 
J Fe be 
eres 
Bae ef 
Ree hate cet 
a eae 
Del head SF 
eee 
+ Ae 
<3 Sa 
i= By oa ot 
Peat | 4 
mie V6 er 
on id 
Wes ic? er” 
ee of 
+ a ee 
at hie 
Pras x 
Cd thee 
re Mey 
; aia Sarre 
why w4 ies 
ai Fie 
eel, Lee 
L Sioa ee 
7 oe AAS 
; FC eae oe 
1 ; aes ee 
7 > Setametar te 
ae 
3 PO 3b 
Pcek neo 
eee tT 
f Nei 
bras, gs 
g AS ea 
: thea 
. Fr ook is 
S : yc ea 
: eo Stee 
35 eel cee 
ert. eye 
a eo GN 
Joes 
a a 
ce |- 
a ee 
oecivgt 
as lade? 
Macon 
ve ager 
pase Se 
7 WS Se yg 
1 eres 
Reet 
PY % : * 
pse 4. Pome 
ee 
to id ta rat 
as Pie 
be SP Lae 
ake 
iM be. 
es aye 
Atel ay 
an. ; Saag) 
AN 
. peda 
da i a] 
= es 
het. 
het 
oi ee 
5 ae 
Ed ae 
Sayhes 
core. 
ni ene Y 
eet Ses 
Paty 
yee 
hh: So 
Baad 
: 
4 
PA 
i Wane 
tet 
beri: 
Bt ete 
eee 
Nak 
aba” 
Bc 7 
Eble 
a nse, 
ec: 
ae 
Raise" 
7 - “ Be 4+ 
7 Pa 
eyes 
; w~ 
ala: 
4 a ca 
- bi Fs 
dene 
, = ae LS SE ey ee eg ny ee eee Wr cL ae wa ee ea cla he 
e espe ee BE ae a crn, | eae aoe a 
ae eee CR ys ie Ns pais | eee fe oe ie a Raat Set 
ly, sake ath 7 eet ee eo 
ice ai ae ae Ree ation a ug Eo 
aa? 7 cp RT BE fi. Messi teas Me Oey) 5) 


+7 


The Better 


Drive for 
Drag-Saws 


OR many years, Diamond Chain Drives 
have successfully served thousands of 
drag-saws used in America’s farm woodlots 
and forests. 


A good steel roller chain, like Diamond, 
best meets the power-drive needs of these 
machines because of its simple design, its 
positive, non-slipping action, its great 
strength and its ability to absorb shocks and 
give depenuable service under hard working 
conditions. 


This same drive is daily demonstrating its 
unusual merit on thousands of farm machines 
—tractors, trucks, binders, balers, churns, 
ditchers, diggers, ensilage cutters, spreaders, 
sprayers, threshers and many others. 


For the farm machinery you design and 
build, you need power drives of real quality, 
long life and low cost—Diamond Roller 
Chains give you these features and more. 


Their reputation for long and reliable serv- 
ice is based on excellence of manufacture, in- 
cluding the use of special steels, scientific 
heat-treatment of bearing parts, accurate ma- 
chining, critical inspection and_ practical 
engineering. 


Diamond Chiin & Mfg. Co. 
Makers of High Grade Chains Since 1890 


Indianapolis, 
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Ligit kxperts 


out the country wi 
give information and 


cost estimates. 


us senu you the 


nume and ad- 
dress of the 
one nearest 

you. 


Our t ained Water and 


th rome - 


Let . 


Simple Outfit Gives Running Water 


A simple machine, easy and cheap to operate, 
does the work—the turn of a faucet and there 
is water direct from the well, for drinking or 
home comforts, for troughs, for barn, pen or 
poultry-house cleaning. No water stored in 
tanks—always fresh. Send for big illustrated 
book on water and light systems. 


MILWAUKEE AIR POWER PUMP CO. 
872 Third St., Milwaukee, Wis. 


OWER FARMING 


is the recognized leader in promoting 


the 


principles and practices of en- 


gineering as applied to agriculture. 


SSS 


Published monthly by 


THE POWER FARMING PRESS 
ST. JOSEPH, MICHIGAN 


This institution originated the 
term “power farming” as applied 
tofarming with mechanical power, 
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